Lanthanide-containing liquid crystals: from molecules to materials by Binnemans, Koen
LIQUID-CRYSTALLINE LANTHANIDE COMPLEXES:  
FROM MOLECULES TO MATERIALS 
 
Koen Binnemans
1
* 
 
1
Catholic University of Leuven, Department of Chemistry, Celestijnenlaan 200F, 
B-3001 Leuven, Belgium 
* corresponding author: Koen.Binnemans@chem.kuleuven.be 
 
Keywords: liquid crystals, ionic liquids, soft matter, luminescence 
 
      This lecture is about the state-of-the art of lanthanide-containing liquid 
crystals.
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 The order at the molecular level is for these mesomorphic lanthanide 
complexes less than in crystalline solids, but higher than in the liquid phase. The 
symmetry of the mesophase can be tuned by proper ligand design. In general, the 
transition temperatures and the mesophase stability are strongly dependent on the 
choice of the lanthanide ion. The potential of liquid-crystalline lanthanide 
complexes as anisotropic luminescent materials and as soft anisotropic magnetic 
materials is will be discussed. Because some of the trivalent lanthanide ions have 
a large magnetic anisotropy, lanthanide-containing liquid crystals can be aligned 
by weaker magnetic fields than diamagnetic or even other paramagnetic liquid 
crystals. Lanthanides often show an intense photoluminescence and in contrast to 
the fluorescence of organic molecules, the emission bands are very narrow for 
lanthanide compounds. Therefore liquid-crystalline lanthanide complexes can be 
used as luminescent liquid crystals. An overview will be given of the different 
types of ligands that can be used for the design of these metallomesogens: Schiff 
bases, phthalocyanines, beta-diketonates, phenanthroline derivatives, …. 
      Finally, lanthanide-containing ionic liquid crystals will be considered.
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